Vitellaria paradoxa, generally known under the name of shea tree is an endemic fruit tree of sudanese zone of Africa. This tree provides to local populations, tasty fruits, medical products, wood resisting and especially butter, the shea butter, universally known. The activities of research concentrated on the lightening of the constraints of treatment of butter. Thus, in spite of its many uses and its economic importance, the shea tree remains still an entirely wild resource. Its production out of fruits is irregular from one year to another. The irregularity of the production out of fruits makes difficult the industrial exploitation of the plant. The causes of this interannual variability of the production out of fruits were not explained yet. The present study, carried out in the North of Côte d'Ivoire, is an attempt at explanation of the interannual variability of the production out of fruits of the species. It made it possible to highlight, of trees with good regular production beside others with irregular production. The presence of producing good trees in the settlements of shea tree shows that the genetic improvement of the species is possible.
INTODUCTION
Justification of the study: In Côte d'Ivoire, the shea tree (figure 1) or Vitellaria paradoxa Gaertner F (Sapotaceae), gets significant resources with the national economy. Indeed, this tree produces fruits comprising of almonds rich in fat content. The extraction of the fat content gives butter very appreciated by the rural populations and the industrialists (Hall et al, 1996; Soro et al, 2004; Wallace-Bruce, 1993) . In addition to the almonds which produce butter, the wood of shea tree is very appreciated like saw log and like drink of heating. The shea tree is also known for its fruits with edible pulp, rich in nutriments (Dako et al., 1974) . Thus, the plant is appreciated by local population for its many uses in various fields of the everyday life. In the past, the unquestionable economic interest of the shea tree had brought, the scientists to begin the study of the plant. These studies related to the biology of the tree and the technology of production of butter (Halff, 1945; Chevalier, 1946; Delome, 1947; Bourelet, 1950; Desmarest, 1958) . But, if the technological study led to concrete results, with the development rather simple of equipment of drying of nuts and pressing for the extraction of butter, the problems relating to the biology of the tree could not be dealt with in a satisfactory way (Soro, 2006) . Also, shea tree, in spite of its socio-economic importance, remained, until today, a product of gathering. One is still satisfied to collect the fruits of spontaneous trees to extract from it butter (Bonkoungou, 1987) . The problems which block the improvement and leaving valorization shea tree are the slowness of growth of the tree and the irregularity of production out of fruits from one year to another. Indeed, the lead time of the shea tree in natural environment remains until today from 15 to 17 years (Chevalier, 1948) . According to Von-Maydell (1983) , at 40 years, the tree would be still not very productive, which blocks any initiative of culture of shea tree. The irregularity of production out of fruits makes difficult the industrial exploitation of the tree. Despite everything these problems, shea tree nevertheless remains a product with a future for Côte d'Ivoire. This is why one currently assists, rightly, with the birth of an interest growing of the scientists for the study and the knowledge of this tree for a better valorization of the species. The present study seeks to explain the causes of the interannual variability of the production out of fruits at the shea tree.
Fig 1 : Shea trees
Presentation of the site of study: The study related to the natural park with shea trees of Tengrela. This park covers a surface of 24 hectares and is characterized by a monospecific formation of 627 seedlings that is to say on average, 26 feet per hectare. According to Traoré and Da (1996) , this park would come from the sofas of SAMORY Touré, large warlike head who conquered the North of Côte d'Ivoire, in 1898. These warriors, who camped at this place, at the time of the seat of the village of Tengrela, would have consumed the pulp of the fruits and would have given up there a great quantity of nut of shea tree. These nuts would have germinated in abundance to give rise to the current park. The park is located at 1 km, of flight of bird, in the North-East of the town of Tengrela, between the 10 th and the 11 th degree of Northern latitude and between the 6 th and the 7 th degree of Western longitude. The climate is of the Sudanese type, with one dry season, from November at April, and a season of rains, May to October. The monthly average temperatures vary between 24°C and 33°C.
METHODOLOGY OF THE STUDY
The study consisted in following the production out of fruits of the trees of the park with shea trees of Tengrela (figure 2). To conclude this study, we have squared the park in 36 pieces. The whole pieces (pieces 1 to 17) correspond to one hectare each one; the others (pieces 18 to 36) cover each one, less than one hectare. To easily find the position of the trees in the park, shea trees had been marked with painting with oil. The system of classification used is a couple of numbers separated by an indent; the first number indicates the number of the piece, the second, that of the tree. Pieces 1, 5 and 13 respectively comprising 38, 37 and 53 trees, were selected according to a checkerboard plan (figure 2) to undertake the study. It is a sampling semi-probabilistic where site of a piece is decided and the site of the other pieces rises from that of the first.
Fruits of a shea tree do not have a synchronous development; they gradually mature the ones after the others. Those which mature are detached from the tree and fall under the foliation. For each tree, the production was given after daily collection of the fallen fruits. For a given tree, the collection starts as of the fall of the first ripe fruits and stops when one does not meet any more fruits under the tree. To have the total production of a tree, we made the sum of the daily batches.
The statistical analyses (average, standard deviation, coefficient of correlation) had been carried out with the software Excel, version 97 & 5. 0/95 of Microsoft and SPAD (portable system for the analysis of the data) 01 version. Table I gives the elementary statistics of the annual production out of fruits of shea trees. It shows that production of a shea tree varies from 0 with approximately 15000 fruits, either from 0 to 20 kg of fresh fruits per tree. Except the exceptional year of 2002 when the production reached 2098 fruits per tree, the average of production of shea tree generally varies between 794 and 1657 fruits per tree. The standard deviations of these averages and the coefficients of variation, high, show a strong variability of the production out of fruits of a tree of shea tree to the other. The production varies from an individual with another and, for the same subject, from one year to another. The interval of variation of the average of production enabled us to distinguish from producing good trees beside other bad producers; between the 2 we have the subjects with average production. We call bad producers, the trees whose annual production is lower than 800 fruits. The producing good individuals have a production higher than 1500 fruits. When the production of a tree lies between 800 and 1500 fruits, this subject is known as tree with average production. The statistical analysis of the annual average productions of shea tree, of 1998 to 2002, gives a standard deviation of 498,99 and a coefficient of variation of 35,20 %. The high values of these parameters of dispersion highlight a great variability of the production out of fruits of the one year old shea tree at the other. From the point of view of the interannual variability of the production, if some trees give good harvests regularly, for others the production is irregular: the years of good productions alternate with the years of averages and bad harvests. Years ago when one almost does not find fruits on some trees whereas at other seasons, these same seedlings become very productive. We observed 2 types of trees with irregular production: subjects with regular alternation and individuals with irregular alternation. At the trees with regular alternation, the production is such as at one year of strong production, follows one year of weak production and so on. To the subjects with irregular alternation, at one year of strong production follow 2, 3, even 4 years of bad production. Table I shows that the production out of fruits of shea tree was maximum in 1998. But, since 1999, it knew a fall until 2000 when it reached her minimal value. From 2001, it knew an increase to be maximum in 2002. Would the production out of fruits of shea tree be cyclic every 5 years?
RESULTS

DISCUSSION
The results obtained for the production out of fruits of shea tree, are in agreement with those of Ruyssen (1957) which locate the average of production out of fruits of this gasoline between 15 and 20 kg of fresh fruits per tree. Our results showed a irregularity of the production out of fruits from one year to another. Several factors influence this production and we think with Millogo-Rasolodimby (1989) , that the entomophilous factor pollination plays a significant role in the variation of the production according to the years. Indeed, the flowering of shea tree is always abundant and a small number of flowers manage to produce fruits. We think that the flowers which manage to produce fruits are those which could be fertilized by the insects. Thus production out of fruits of shea tree is a function of the activity of the insects. But, for Laroussilhe (1979) the irregularity of production out of fruits could come from endogenous or exogenic factors. For him, the regular alternation of production out of fruits could come from endogenous factors of regulation. It can for example be a question one period of rest following a high production. Indeed, in year of strong production, there is an abundant flowering followed by a strong fructification which mobilizes all the nutritive reserves of the plant. The branches do not have time to accumulate sufficient the hydrocarbon substances necessary to floral differentiation for the following year. It thus follows a not very abundant production and so on (Laroussilhe, 1979) . As for irregular alternation, Laroussilhe (1979) thinks that it would come from exogenic phenomena, in particular climatic, unfavorable with induction floral or the formation of fruits. We thus think that shea trees which push with state wild, which is not maintained, which does not receive manure and which undergoes the competition of the surrounding vegetation, miss certainly reserve. They need a more or less long time to reconstitute reserves sufficient for a strong production, from where irregular alternation. The individuals who have a good regular production constitute genotypes to be promoted.
Our results suggest that at shea tree, the years of good production would occur every 5 years. These results are in conformity with those of Chevalier (1948) and to those of Adam and Ferrand (1954) , who think that at the shea tree, with a good production, would make continuation an average production, which would be followed of a very low or even zero harvest. But, they indicate that this succession is very irregular and consequently, cannot be used to characterize the production out of fruits of the shea tree. For Delome (1947) , the cycle of production of shea tree would be 3 years, while for Agbahungba et al. (1989) , the production of shea tree would be cyclic every two years with maximum every four years. The follow-up of production out of fruits, by Ruyssen (1957) , of 1936 to 1955, did not make it possible to highlight a cycle of production for the shea tree. In the same way, research of Terpend (1982), Picasso (1984) , Bagnoud et al. (1995) did not allow them to deduce a cycle from production out of fruits at the shea tree. As it is seen, the opinions of the observers are divided as for the existence of a cycle of production out of fruits, determined for shea tree. In the same way, our results cannot be used to characterize the production out of fruits of shea tree because we could not follow the production over a long period.
CONCLUSION
Shea tree is a still capricious tree which produces fruits in an irregular way. For the same year, the production out of fruits varies considerably from one individual to another. Our study highlighted from the point of view of the quantity of produced fruits, of the producing large trees beside others with weak production, between the two, we have the trees with average production. With regard to the variability of the production out of fruits, we identified good trees of shea tree producing regular beside others with irregular production. At these last subjects (trees with irregular production), we have the trees with regular alternation and the subjects with irregular alternation. These results obtained show that a genetic improvement of the species is possible.
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